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Abstract—In this paper, we present one model for data 
sharing in educational classes. Typically, Learning Man-
agement Systems present data stores for keeping education-
al materials as well as the conversations between teachers 
and students. In our model, we propose a peer to peer data 
exchange via smartphones. With the high penetration of 
smartphones across students, the ability to support one-to-
one communication with teachers could be a good add-on 
for the traditional learning support systems. This ability 
could be especially useful for on-demand organized classes, 
where the standard support is very costly. 
Index Terms—file sharing, second screen, peer to peer mod-
el, cloud services. 
I. INTRODUCTION 
Learning Management Systems (LMS) are web-based 
systems that allow instructors and/or students to share 
materials, submit and return assignments, and communi-
cate online [1]. So, a typical LMS is a software application 
for the administration, documentation, tracking of a learn-
ing process. LMS support reporting and delivery of elec-
tronic educational technology (e-learning) courses and 
training programs. 
Some of the authors also describe learning content 
management system (LCMS). LCMS is a related software 
technology that provides a multi-user environment where 
developers, authors, instructional designers, and subject 
matter experts may create, store, reuse, manage, and de-
liver digital educational technology content from a central 
object repository. In order to highlight the difference, we 
could say that LCMS focuses on the development, man-
agement and publishing of the content that will be later 
delivered via an LMS [2].  
Learning Management Systems range from systems for 
managing training and educational records to software for 
distributing online or blended/hybrid college courses over 
the Internet with features for online collaboration. Colleg-
es, universities, school districts, and schools use LMSs to 
deliver online courses and augment on-campus courses. 
Corporate training departments can use LMS applications 
to deliver online training, as well as to automate record-
keeping and employee registration.  
Of course, all LMS (LCMS) has got the ability to pre-
sent some data from teachers (instructors) to students. 
Actually, it is one of their main functions – let instructors 
share data with students. In the most obvious use case, it is 
some data prepared by a teacher (teachers) for the distri-
bution and placed in advance on the appropriate channels 
within LMS.  
In this paper, we would like to discuss the possibility to 
share some data on demand. We will present a way (one 
approach) for sharing data between instructor and student 
(one-to-one) or instructor and students (one-to-many) on 
demand. For example, some data could be prepared right 
on the instructor’s mobile phone (with the help of his 
phone) and transferred (demonstrated to the students). For 
example, draw a chart on the screen and share it, draw a 
chart on the paper, make a photo with a camera and share 
an image, and so on. 
In this paper, we will discuss on-demand data sharing. 
Of course, there are many use cases for such applications, 
but at the first hand, we will be interested in education. 
II. ON DEMAND INFORMATION SHARING 
The fundamental role of the network (The Internet in 
our particular case) is to provide an environment for the 
data transfer between users. This data can take a variety of 
forms such as text or binary files, structured information, 
etc. Of course, numerous methods of data transfer have 
existed since the time the Internet became available for 
public use (such as email and FTP), many of these meth-
ods require users to first register an account with an appli-
cation provider. Only this account lets the user send and 
receive messages [3]. More recently, we can mention 
downloadable applications which have been created for 
instant communication between mobile clients. But it is 
again required for these clients to have the same applica-
tion preloaded on their devices in order to communicate 
with other. Of course, the registration requirements make 
it difficult for use to communicate in an instantaneous, or 
on-demand, manner.  
On-demand communication is especially important in 
professional fields such as emergency medicine, petrole-
um engineering, etc., where information must be trans-
ferred between specialists working at different locations 
[3]. 
One of the first things to come to mind, in this case, is 
the use of social networks. In fact, they are just intended 
for the exchange of information. It is possible to organize 
the exchange of information out there on the one-to-one or 
one-to-many model. The teacher (instructor) can post own 
messages (this, of course, is done directly from a mobile 
phone), and his subscribers (followers - whatever is a 
name of a social network) will read this information. It is 
possible also to organize of interaction on the one-to-one 
model (private messages in Facebook, direct messages in 
Twitter, etc.). But even in the social networks, there is a 
rising trend to create on-demand professional groups [4]. 
The current approach to custom group creation is to pre-
categorize groups of users (e.g., friends, follower, etc.) in 
advance of sharing information. We can mention in this 
context several papers [5-7]. Groups could be created 
automatically (e.g., Smart Lists in Facebook), based on a 
person’s social graph or other common features (e.g., 
inferred closeness, current location, etc). Of course, these 
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automatically generated groups can then be manually 
edited for correctness or to capture other preferences [4]. 
As a fully on-demand information system, we can mention 
our paper [8]. It describes a request-response system on 
the top of the Twitter social network. 
In terms of the education, think about a lecture on the 
conference, a consultancy meeting, etc. there are no pre-
defined groups of students and very often there are no pre-
defined support sites. It would be good to allow the teach-
er (instructor) to directly get in contact with the listeners 
(visitors). And vice-versa, it would be good to allow the 
students (listeners, participants) to contact the teacher 
without any registration on external portals.  
Right now, many educational organizations use (create) 
special accounts in social networks. In the same time, with 
regard to the training, we could face an unexpected prob-
lem of restricted access. In fact, in Russia, for example, 
access to social networks in schools could be limited. It 
has just one simple reason behind: to prevent students 
from spending all their time in the social networks. So, the 
use of social networks directly in the classroom (in any 
form) may be prohibited. Actually, the same is true for 
instant messages.  
In order to deal with the preinstalled applications prob-
lem, we should pay attention the mobile browsers. The 
mobile browser is the application already preinstalled on 
any smartphone.  
There are different ways to organize data exchange with 
the web (web browser) only. For example, Web Real-
Time Communication (WebRTC) is being developed by 
various organizations with the idea to open data (infor-
mation) channels right in browsers [9]. WebRTC embeds 
Peer-to-Peer technology into web browsers, allowing them 
to create direct links over the internet with the computers 
of other users, without the need for installing additional 
software or service applications [10].  
Another interesting area is formed by mesh networks. 
Mesh networking is a type of network topology in which 
any particular node (e.g., mobile device) transmits its own 
data as well as serves as a relay for other network nodes 
(mobile devices). There are two forms of mesh networks, 
which could be interesting for educational applications. A 
wireless mesh network is an infrastructure-based network 
organized in a multi-hop mesh topology of static routers 
with single-hop connected mobile clients. In other words, 
there is no direct connectivity between clients. And the 
second (and probably most interesting) model is presented 
via Social Mesh Networks. Social Mesh Networks use 
existing user equipment (mobile terminals) via multi-hop 
connections outside the cellular infrastructure. In Social 
Mesh Network, a wireless device would establish a con-
nection with other wireless devices nearby. The commu-
nication would be based on a direct link between the de-
vices. Each device might be linked to one or many other 
devices. In other words, we will talk about the direct con-
nections from a teacher’s (an instructor’s) device to the 
students devices (or vice versa). In this model, each device 
would be open to sending, receiving and relaying messag-
es as a part of the mesh network. The other forms of mo-
bile mesh networks are presented in our paper [11]. The 
main drawback for this approach is the diversity of stand-
ards and incompatibility in existing implementations. In 
this paper, we will present a client-server based data trans-
fer.  
III. ON DATA EXCHANGE 
The proposed model (WebPair [12]) lets virtually con-
nect two (or more) smartphones, so data prepared by one 
user will be available for all connected parties. The word 
“virtual” here means that all parties will transparently use 
the same cloud-based data sharing area. 
More precisely, this service virtually links several mo-
bile browsers. It let us link mobile browser to mobile 
browser, mobile to a desktop browser, desktop to desktop, 
mobile browser to Smart TV, etc. The key idea is that 
internet connection should be enough for passing data 
from one browser to another (from any screen to another 
screen). There is no need to download and install any 
additional application. Everything should work right in the 
browser. For example, internet connected mobile phone 
should be enough for transferring data to Smart TV [13]. 
So, in some educational class, an instructor will be able to 
share data from own mobile on the big screen of Smart 
TV, for example. 
IV. ON WEBPAIR IMPLEMENTATION 
The main idea for linking (pairing) web browsers has 
been borrowed from pairing devices in Bluetooth net-
works [14]. How does it work? Both parties (two mobile 
users, for example) should point own browsers to the 
same URL: http://pair.linkstore.ru (Figure 1).  
Of course, this URL could be different for the service 
on another domain. The opened mobile web page contains 
some unique 4-digits code. The picture will be the same in 
the second (third, etc.) browser. Of course, each party will 
see an own code. This random code will be used for pair-
ing two devices. The schema for pairing is similar to Blue-
tooth pairing. There are two parties: master and slave. A 
master browser transfers the data, a slave browser accepts 
data. 
 
Figure 1.  An initial screen for WebPair application. 
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On the screen (phone) that should display the data (be 
linked to another phone/show data in slave mode) we have 
to type the code presented on the second (master) browser. 
We do not need to type anything on the second (master) 
phone. It will recognize the connection from the slave 
device automatically.  
The system supports one-to-one connections (master - 
slave) as well as many-to-one models (one master and 
many slave devices). In both cases, an instructor should 
tell his code to participants. His browser will be master, 
the students will use slave browsers. 
As soon as the mobile user submits the code for his 
master, the slave screen is ready to accept data. And as 
soon as the code in entered, the second screen (master) 
will be updated automatically (Figure 2). 
A master (teacher, instructor) can type any text and 
press Push button on the master screen. His pals will see 
data on the slave screen. It will be provided automatically, 
without refreshing the screen. 
It is a basic example that transfers text data. Technically 
it is possible to pass any data available in the browser. For 
example, it is possible to:  
• just type any text. All connected slaves phones will 
see that information; 
• type any phone number. It will be presented as a 
clickable link on the slave screen (screens) 
• type any URL. E.g., http://servletsuite.com Slave 
screen will show a clickable link 
• type any email address. Slave screen will show a 
clickable link for mailto:  
• type the following command 
t:some_name_from_Twitter. E.g., t:t411. Slave 
screen (screens) will show the link to that account in 
Twitter (http://twitter.com/t411 in our example). So, 
your pals will be able to read your feed, follow it, etc. 
• type the following command 
f:some_name_from_Facebook. It is the same func-
tionality as above, but for Facebook. Slave screen 
(screens) will show the link to that profile in Face-
book. So, your pals will be able to read your feed, 
subscribe, etc. 
 
In the latest version, a teacher can transfer image files 
(or pictures from the camera) too. E.g., get the file (cam-
era picture) from mobile and show it on Smart TV, etc. A 
master screen contains a widget for images selection. 
Actually, in our educational use case, it was a favorite 
scenario. A teacher prepared some chart on the paper 
(actually, it is still a much faster that use any online edi-
tor), make a camera image and transfer (demonstrate) that 
image to students. Another popular scenario is show im-
ages right on the Smart TV in a class (in other words, 
show an image from a mobile phone on the big screen). 
As a next actively used scenario, we can mention paper 
works checking by the teacher. A teacher checks student’s 
paper work, writes notes, makes a photo, and shows it in 
the one-to-one mode to a student. 
A non-educational use case contains on-demand data 
sharing (actually, image sharing) for paramedics [3]. In 
this case, a paramedic used live images for consulting 
with colleges. Of course, it was an anonymous data ex-
change, but as an additional security mechanism, such 
systems can use so-called self-destructed messages [15]. 
 
Figure 2.  A master screen of WebPair application 
The file transfer is based on HTML5 File Read API 
[16]. It has been selected due to compatibility reasons. An 
alternative solution is WebSocket JavaScript interface, 
which defines a full-duplex single socket connection over 
which messages can be sent between client and server. 
The WebSocket standard simplifies much of the complexi-
ty around bi-directional web communication and connec-
tion management [17]. The problems are the compatibility 
again and the lack of two-way communication require-
ments for this particular use case. In general, we think that 
the future of such kind data transfer is Web RTC [18]. As 
well as audio and video, WebRTC supports real-time 
communication for other types of data.  
The RTCDataChannel API enables a peer-to-peer ex-
change of arbitrary data, with low latency and high 
throughput. The biggest problem at this moment is the 
compatibility and support in mobile browsers. In 
WebRTC, communication occurs directly between brows-
ers, so RTCDataChannel can be much faster than Web-
Socket 
V. CONCLUSION 
In this paper, we present a web-based on-demand data 
exchange application. It lets mobile users share own data 
with one-to-one and one-to-many models. In educational 
processes a teacher (an instructor) can share data with 
students. The whole process does not require any authori-
zation or authentication and it lets share data on-demand, 
without the registration in social networks or downloading 
and installing additional applications. In the tested scenar-
ios, a teacher shared image files with the students in the 
one-to-one model or demonstrated them on the Smart TV 
in class (one-to-many model). The non-educational use 
case tested on-demand image sharing for paramedics. The 
proposed approach (its implementation) showed the good 
compatibility level (it worked on all tested mobile brows-
ers) as well as an acceptable performance for mobile in-
ternet connectivity (both 3G and GPRS).  
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